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This invention relates to the area of high-temperature materials used in electron-beam technology of evaporation and 
vacuum condensation for obtaining thermal-protection coatings with gradient of chemical composition and structure in 
depth of transition area metal-ceramics with outer ceramic layer of zirconium dioxide on thermally loaded parts of gas 
turbines of power units. To increase durability of thermal-protection coating material for obtaining coating is proposed, with 
gradient of chemical composition and structure in depth of transition area metal-ceramics on the basis of Cr and AljOg 

Y2O3 ZrOj. 
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MDKHAPOflHMM L4EHTP EJlEKTPOHHO-nPOMEHEBMX TEXHOJlOriM 
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CnHenbHMHeHKo CraHlcnaB O/ieKcaHApoBW^ (BiAAin 9.3 - xiMiY la Meianyprii) 
PopCbKa IpMHa AHaTOPi'iBHa (UA) 



Pe4)epaT 

BMHBxia BiAHOCMTbCfl AO o6nacTi BMCOKOTewnepaTypHnx MBTepia/iiB, akI BUKOpucroByraTb y eneicTpoHHO-npoMGHeBift 
TexHonoriY BunapOBysaHHJi i BaKyyMHoi KOHAeHcaulT fxnn 0Aep>KaHHfl Tenno3axMCHHx noKpm"riB 3 rpaAieHTOM 
xlwiiMHoro CKnswy i CTpyioypn no tobiuhhI nepexiAHoV sohm weran-KepaMiKa 3 soBHiujHiM KepawiMHuw ujapoM 3 
AiOKCMAy UMpKOHiK) Ha TepMOHaBaHTa>KeHMx fxeran^^x rasosnx lypSiH eHeprocunoBnx ycraHOBOK. A^fl niABHiMeHHA 
AOBroBiHHOCTi TenjiosaxMCHoro noKprnTH nponoHyexbCS Marepian A^fl OAepJKaHHP noKpi/iTT« 3 rpa^aieHTOM xiMHHoro 
CK/iaAy i crpyicTypvi no tobiamhI nepexlAHoT 30hm Meian-KepaMiKa Ha ocHOBj Cr ra AI2O3, Y2O3 , Zr02. 
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Lleft BMHaxifl elAHOCWTbCH ao oSnacri BMCOKoieMnepaiypHMx Marepianis, BUKopucTOByBaHMx y eneiapoHHO- 
npOMeHeeiM TexHonorii BMnapoBysaHHA i BaKyyMHoi KOHfleHcauiT oflepjKaHH;? rennoaaxMCHnx noKpMTriB (T3n) 3 
rpaAiSHTOM xiwlMHoro cmaAy i crpyKTypn no TosiMUHi nepexi^HoY 30hm Meian-KepaMlKa 3 30BHiujHiM KepaMNHMM 
LuapOM 3 flioKCWfly qupKoniK) Ha TepMOHaaaHTaweHnx Aera/iax rasoewx Typ6iH eHeprocMnoBMX ycraHOBOK. 

AoBroBNHtCTb Tenno3axuicHvix noKpi^TTlB y npoueci eKcnnyaTauiT BM3H3HaeTbc$) cniBBjAHoiueKHnM 
TepivioMexaHiMHMx napaMerplB 30BKiLUHboro KepaMiwHoro i SB'ftayiOHoro Meraneeiix uiapiB, Li;o CKnaAaK>ii> 13(1, i 
KiHernKOK} oKicneHKn nosepxHi sB'nayiOMoro uiapy npvi bmcokIii TeMneparypt, nKe cnpune CTBopeHHio npoMi)KHoro 
OKCMAHoro luapy (TGO a-Al203) Ha ochobI OKCHAy a/iKiMiHiK). 

B CTpyicrypI TSn, «k npaBuno, icHyjoTb abi MbKCf)a3Hi mbkI. u40 po^in«K)Tb KepaMiKy I map OKCufly aJiiOMiHiK>» a 
TaKO)K ujap oKCWAy aniOMiHiK) i sB'wsywMMfi MeraneBiiPi tuap. 

Fa/ibMyBaHHA OKMcnwBanbHwx npoqeciB Ha noaepxHi as'^ayiOMoro luapy BusHanae 3HM>KeHHfl uiBHAKOCil pocry 
OKCMAHOi nniBKW a-Al203 i, BiAnoBlAHO, sSi/ibUJeHH^i AoeroBiMHOCTi TSn, 

MciqM<|)iKyBaHHfl cnpyiaypw soBHhuHboro KepawNHoro ujapy /\n$\ 3HM>KeHHfl MOAynn npy)KHOCTi a6o CTBopeHHfl 
MiKponopMCTOCTi 3 MeroK) 3maA>KyBaHHfl TepMiMHMX Aec|K>pMauii^ i ^opMysaHHA nepexlAHMX aoH Mm KepaMiKOio i 
MeranoM 3 bmcokmm onopOM OKMcneHHio e npiopMrerHMM HanpiiMKOM y TexHonorff po3po6KM KOHCTpyKuiA 
AOBroicHyfOMMX TSn. 

Oco6/iMBe Micqe y xexHonorii OAep)KaHHfl i peMOHiy rennoaaxncHnx noKpvmiB Ha >KapOMiL|HMX HkeneBnx 
cnnasax nane^mb r\v\ rpyni A^TaneM {bmpo6Ib) BMcoKoreMneparypHoT rexHiKw, AKa y nKocri SB'flayioHoro 
>KapocTiMKoro niAtuapy BUKopucTosye Antt>y3iMHi anK)MiHiAHl noKpMTTJi, MQqnct)iKOBaHi nnaiMHOK) a6o poAicM 
(Strongman ?.?. , Par. CUJA 4321331, ny5n. 23.03.82; Rickerby D.S. et al. ??0718419 B1. - RySn. 12.08.1998; 
RIckerby D.S. el al. EP0718420A1. - ny6n. 26.06.1996; Strongnnan ?.?.. Solfest ?.A. Hai. CUJA 6015502, - nyCn. 
14.05.91]. 

OcHOBHa cyib ljmx pcx3po6oK, «K i Ha BunaAOK 6araTOKOMnoHeHTHiix 3B'fl3yioHMX noKpHiriB MCrAIY. eaayexbcfl 
Ha nonepeflHbOMy ctJopMyaaHHi na noBepxm >KapocTiiiKoro mapy okcmahoj nnlBKn hb ochobI AI203- 3 qnM noB'sraano 
BViHMKHeHH« hIa nniBKOK) AI2O3 36wHinoro anjOMiHiCM npomapKy y sa'nsKy 3 BUTpanaHMflM aniOMiHiio na 
c)30pMyBaHH?i TGO - a-Al203 nnisKn. 

y BunaAKy (Nl, Pt)Al nOKpuniB, 1140 He Maraib y CBoewy cKngA> aKTMBHux eneMeHTiB (soKpeivia. Y), SAaiHUx 
yTpuMysaiM luap KepaMiKu Zr02(Y203) na okcmahm nniBqi AI2O3 {aa paxynoK Mexaniawy MexaHiMHoro 
npMKpinneHHfl), BMHMKHeHH«36iqHinoTa/iK)MiHieM 30hm y weraneBOMy >KapocTiMKOMy noKpMTri na noHarKOBQMy erani 
ct^yHKL^bHyBaHHn T3n (to6to npouecy oxMcnenHR) e necnyuiMMM 0aKTopoM. Ann 36inbLueHH» cTanocri cucreMM 
T3n 6a»caH0 cmopeHH^ nonaTKOBO KOHi^eHTpauiv^Horo ymixibHeHHn no amOMiHiio a6o xpoMy, up niABMiMye 
aKTMBHtCTb aniOMiHilo y npMnoaepxOBiM 30Hi SB'flsyiOHoro noKpnTrn. 

XpoM G TaKo>K eneMeHTOM. 140 aaSesnenyc BMCOKoreMne parry pne swiuHeHHa aniOMiHwiB Twny |5-NiAI. (fpewib 
G.M. flocJiiA>KeHHH NiAl i NisAI / MexaHNHi BJiacTweocTl MeianeBUX cnonyK. - M. Mejanyprw. - 1982. - 3 256-299). 

y BunaAKy HeM0An4)iKOBaHHX nnarviHO-anjOMlHiaHMx noKpnTTie na ix nosepxHi y npoqeci Bnnpo6yBaHb 
(eKcn/iyarauii) awHUKae aMopiuKyeaTicTb BHacniqoK HM3bKoro onopy noB3yMOCTi Marepia/iy noKpMTTfl. flpn 
-FepMomiKniHHOMy HaBaHTa}KeHHi (oKuc/ienHi) Mac Micqe nepeAnacHe &iAUJBpyBaHH5i KepaMiKH y ocepeAKax 
nor/iki6neHb, L140 CTBOpioiOTbcn y MeraneBOMy 3B'5i3yK}40My luapi. 

B 6araTOKOMnoHeHTHiix noRpMrmx NiCoCrAlY (a TaKOxc, lmo uaiOTb y CBoeMy cKnaAi aoabtkobo dMiqHiowMi 
eneMeHTM racfcHiM, KpeMHlii. uupKOHiw aSoTx okcmam) onip noBsyMocii noeepxHi sB'flsyKworo luapy e AOCMTb BeniiiaiM 
i npM uMxniMHOMy poar^ryBaHHi-CTiicHeHHi BUHMKHenHH SMoptUKyBaTocTi Maxepiany nOKpMTTfi B^OyBaeTbc^i nicnn 
TpMBanoro ^acy (6inbLU lOOOroA-) BwnpoSyBaHb. 

0yHKuioHanbHo rp^ienTHi noKpurrfl xapaKiepnayroTbCJi 6e3nepepBHMM (nnaBHuivi) a6o nepepHBHacruM 
(ujapoBMM) 3MjHeHHflM xlMiMHoro CK/iaAy j cTpyKTypM no TOsmMHi aaxMCHoro ixjapy. fpgAiBHT sMtHeHHA xiMiMHoro 
CK/iaAy i crpyKxypi^ 0Aep>Kyi0Tb piaHMMM MBTanypniiHMMii npouecaMU i TexHonoriMHUMn np^biOMaMi^. 

06Me)KeHH» He6a)KaHMX ct)i3iiKo-xiMiMKkix npouecis Ha M&Ki MeTan-KepaMka mo^khb 3AiMCHiiTM cTBopeHHHM 
aaxMCHMX noKpMTTiB 3 nocrynoBMM (nnasHMM) 3MiHeHHnM cicnaAy i crpyKiypn npvi nepexoAi bia oahoto luapy ao 
iHLuoro. Taxi noKpHTrn OAep>KyiOTb KOHAeHcai4ieK> 3 napoeoT 03311 lunnxoM eiietopoHHO-npOMeHeBoro 
BMnapoBysaHH;) GararoKOMnoHeH-mMX cyMiiueii. BMimyroMiix peMOBMHH 3 pisHOiO npy}KHicTK) napa npn TeunepaTypi 
BunapOByBaHHfl, a OAHoro A^epena. 

Hai46inbLU 6nv\3hmvi no cyKynnocTi oanaK i TOMy sa^THM HaMM aa nporoTMn Majepian Anw OAepJKaHHfl 
rpaAieHTHMx aawcHwx noKpHrriB onucaHo y nareHxi YKpaTHn N317473, MHK^ C23C 14/24, B05D 3/06, ny6n. 
19.07.99, 5ion. NaS (npoTOTvin). B ubOMy nareHTi aanponoHoaaHO pHA MarepianiB A^a 0Aep>KaHHfl rennoaaxwcHoro 
noKpMTTw 3 rpaAteHTOM xImnhot o cicnaAy i crpyKTypw no roBiAHHi, bukohbhux hb ochobi Merany j okcmaib, lmo waioTb 
pbHy npy)KHicTb napy npv\ TeMneparypi BMnapoayBaHH^^. OcnoBHiiMM KOMnoHeHTaMw mix Marepianis e MeTamsm 
aniOMiHiH. okcma ajDOMiHiio, xpoM. xpeMHii!!, nnarMHa i iHUji iHrpeAiCHTM. 

B OAHOMy 3 nepeBa>KHMx BapidHTiB Mboro BiiHaxQAy fxnn 0Aep)KaHH» rpaAiSHTHorc Tenno3axMCHoro noKpKT'm 
BHKopMCToayjoTb Marepian CMCTewM Al- Al203-Zr02 npw cniBBiAHOiueHHi KOMnoHeHTle (Mac.%): Al • 5 - 40, AI2O3 • 
1 • 60, Zr02 - iHUje. y BumRA' cnpecoBaHoi MeTanoKepaMNHOi Ta6neTKM, poaMiineHoT na ropMi KepawwHoro 3JiMBxa. 

rio Mipl HarpisaKHfl i poannaaneHMfl Ta6neTKM i snuBKa, posTauJOBaHMx y nonoMy BOAOOxofio/pKysaHOMy "rirni, 
eneKTpoHHMM nyMKOw y BaKyyMl noMnnaeTbca BunapoBysaHHa KOMnoHeHia TaGmeTKn, luo Mae Oinbiu bmcokmA tmck 
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napy, to6to anioiviiHiK) (Al). RoTiM, no Mlpi BvmapoayBaHHfl aniOMiHiK), noHMHaeTbcn BMnapoByeaHHH OKCHAy 
aniOMiHiio i y KiHui - BkinapoByeaHHA AioxcMAy umpkohik) i oKCUAy inpiio si ocnaAy Ta&ierKM, luo nnaBHO nepexoAMTb 
y &i4napoByBaHH5) wacixoBo cTd6ini30BaHoro AioKCuiAy mi^pkohIk) 3 6a30Boro KepaMiMHoro anuBxa ZrOz - 7%Y203. B 
peaynbTarl SKaaaHOi nocniqoBHOcri ^MiHeHHn cunaAy napoBoT cjDaan y noMaTKOBi MOMSKrn BunapoByBaHHn I 
KOHABHcami Ha noaepxHi cnnaay, lmo 3axMLuaeTbc$i, (tx)pMyeTbCfl rpaAMenr KOHueHTpauii KOMnoHeKris no tobu^mki 
noKpMTTR .LlJap. npMMMKaiOMuvi ao niAno)KKii, MicTviTb MBKCMManbHy KinbKicTb KOMnoHeHTa a bmcokmm tmckom napy 
(Al). 

Pesy/ibTaTM TepMOMtiKJiMHUx Bvinpo6yBaHb (1135 <-> 50°C, noaiTpn) ^apoMiuHMX cnnaaia a OAHOCTaAiviHMM 
rpaAi€HTHViM Ten/ioaaxMCHMM noKpurrnM. oAepwaHMM ocaA)KeHHRM }KapocTi<^Koro SB'^ayioworo MeraneBoro luapy 
NiCoCrAlY a noAanbiUMM BunapoByBaHHnM i oc^ipKeHHAM Marepiany cMcreMM Al-Al203-Zr02 (Y2O3) noicaaanki, u^o 
MaKCMwaJibHa AOBroBWHlcrb aoBHiujHboro KepaMiHHoro luapy jaKoro inny rokphttIb npn BUKOpucraHHi BuxiAHoro 
MBTepiany. BMimyroworo 5 - 13%AI, 3 - 7%Al203, iHiue - Zr02 - 7%Y203 craHOanTb 600 - 650 1-roAHHHMX 
TepMoquKniB npvi OAHOcryniHHacTOMy BwniKaHHi i 600 - 800 1-roflMHHMx TepM0L4MKniB nicn« ABOxcTyniHMacroro 
BiAnlKaHHfl y BBKyyMi [I.C. ManaujeHKo i in. npo6neMM cneMeneirrpoMeTa/iyprM, 1998. - Nsl. - C. 26 - 36]. 

y BMnaAKy ocaA>KeHHn rpaAiCHTHVix T3n Ha JKapoMiqHi cnnaBM. 140 BtiKopMCToayioTb y akocti >KapocTl£^Koro 
aB'nayiOMoro Luapy B>Ke cct}opMOBaHi TepM0AM(t)y3iMHi HiKenb-a/iioMlHiAHi a6o nnaTMHO-aniOMiHiAHi Luapn 
(ABOCT£\ai(iHMi^TexnpoL4ecocaA>KeHHA), mo He MaioTb y CBOCMy CK/iaAi rrTpiio a6o Ihuimx BucoKoaKTMBHm eneMeHTia 
Ans\ HSU^if^Horo npiiKpinneHHn aoBHiiUHboro KepaMMHoro noKpmrfi, repMouMKniMHa AOBTDBNHicTb rpapjitHVim TSfl, 
«K npaBuno, HiDiwe i craHOBHTb 120 - 260 repMoquKniB atiw npocTwx NiAl noKpHTTiB i 240 - 380 TepwounK/ilB y 
BMnaAKy (Nl, Pt)AI sB'nayiOMoro uiapy. 

BiAHOCHO MCBMcoKa AOBroBNHicTb TaKMX noKpMTTiB nos'flsaHa 3 OKMcneHH^M 3B'fl3yK)Moro anioMiHWHoro 
noKpnTTfl, ocKinbKM Tennoi30JiioK)MMM KepBMiHHUi;! map aariMLuaeTbCfl nponnKHMM fxnf\ m^ydH'i kmchk) 3 noBiipfl ao 
Mi)K4)a3HoY Mem KepaMiKa-MeTa/i. flpii MbOiuiy aAre3i5i nniBKH omnvim Al203» ii\o CTBopioeTbCfl, a as'nayKJSMM 
MBTBneBMM luapcM HeAO'craTHfl. Kpiis/i toto, Ai^couiaU'^ OKCMAy aniOMiHiK) npii BMnaposyBaHHi (ioro a raO/ieTKM 
eneKTpoHHUM npoMeneM ne aa6e3neHye noTpi6Hy repMiMHy crajiicTb crpyicrypM rpaAisHTHoT nepexiAHoV aoHM. 

npM 6e3nocepeAHbOMy BmapoByaaHHi eneiapoHHiiM npoMBHeM OKCMAy AI2O3 BlA^yBaeTbCR i^oro MacTKOBa 
AMComaqlfl i CKnaA nnisKM, U40 KOnqeHcyeTbcq, BiApisHflCTbCfl bia CTexioMeipuHHOro OKcwAy a-Af203 (Canon F.E., 
Gajary ?.?. (lar. CLUA Na3492152 C23C 11/00, ny6n. 27.01. 70p.). Ue cnpufle, no nepiue, nOKanbHOwy niABwmeHHK) 
KOHLieHTpaLuT BinbHoro anwMiHiJo y wiiKpooS'eMax, npunernux ao KepawiMHoro nOKpnirn (140, y npuHquni, He t 
HeraTMBHMM (taKTOpOM). no Apyre, nocnnio»OTbc« AwcJ^yaiMHi npoqecM, noB'«3aHi 3 MirpaqieK) ioHis kuchk) y 
Ml>KCt)a3HiM o6jiacTi npw noAanbiuiM TepMoo6po6ut y BaKyywi a6o BMnpo6yBaHH«x Ha omcneHH9\. B peay/ibTaii Ha 
Mi)Kcj)a3Hiji Mexci Meran-KepaMiKa M0)Ke BtiMMKHyivi naKMioKOK MtKponop [Una) O., Mitchell ?.?., Heuzen A.H. J. 
Amer. C^ram. Soc. - 1994. - 77, Ns4. P. 984 - 992], BMK/iMKaiomiiii nepeAHacHe BiAiuapyBaHHR KepaMiMHoro noxpHTTR 
niA AicK) aa/iMUJKOBiix repMinHvix nanpyr. 

BaAOK) rpaAieHTHMx noKpHTTis, lao cpopwywrbcfl na ochobI araAaHoro MeTanoKepawilMHoro Marepiany cucreMbi 
AI-Al203-Zr02(Y203) y ABOCTSwiMHOMy npoqeci jx 0Aep?KaHHfl e TaKo>K HecTa6ijibHiCTb 3M0MyBaHH« nosepxH} 
3B'H3yK)Horo luapy BunapoByeaHUM HacawnepeA 3 laeneiKu amoMiHiew. npHMUHoio ubona FiBMiAa e a6o npupOAHa 
nacMBauifl nosepxHi aa'aaytOMoro noKpviTTfl (cTBOpeHHn OKCHaHoro MOHOiuapy na ocHoai AI2O3) y peaynbTaii 
Bnne?KyBaHH9 na noBhrpi, a6o oKcuAyBaHHa noaepxHi aa'AsyioMoro mapy npw HarpiBaHHi apasKy (Aerani) y BaKyyMHii)i 
KaMepi i SMtHenHfl npn qbOMy Tucxy aanmuKOBnx rasia y po6oHOMy npocropi. 

3riqH0 [P. Tpeccnep, doBepxHi poaA'my y aMiuHeniix oKMcnaMH MCTanax / iloBepxHi poaAiny y MeraneBVix 
KOwnoaiiTax: rm peA- A. MerKancfia - M., Mnp, 1978. - c. 307 - 352], aMonyBaHMH a-Al203 anioMiHiCM npM 
TeMneparypi 950 - 1 ^50°O t Bnune (no pi3KMM ashmm) panToso awiHweTbCfl CTHmeHHAM p'akoto aruCMiHiK) y Kpannio. 
Lie flBume eararopaaoBO noBTopjoeTbCfl, i npupoAa Moro y BHaHaneHiM cTynenl 3ane)KMTb bIa napunanbHoro iiicKy 
KMCHK). rionjnujeHHfl 3MOHyBaH0CTi AOCPiraeTbCfl neryBaHHRM amoMiHiio HmeneM, rwraHOM, xpoMOM. B KOHKpeTHOMy 
Bkin^Ky a xpoMOM AOCTraeTbca ceneicTktBHa aACopCqifl na noaepxHi p03Ainy 3 AI2O3 3a paxynoK poaHiiHeHHfl Cr^*y 
AI2O3 npw BiACyTHOcrl 3-oi 0a3M. 

B ABOcraAiMHOMy npoqeci ocatopKeNHn ITSn (i y OAHOcraAi^HOMy oco6/imbo), kodm y nKOcri noMaixCBO 
BunapoayeMoro Marepiany BMKopHcroByeTbcn MBTepian na ochobi CMcreMH AI-AI203-YPSZ, hb noaepXHi 
KOHAGHcauff poaBViaaiOTbcn pyK^pyzlihHi npouecH, noB'Baani a ocaA>KeHH»vi aniOMiHiio na nwiOTtcicy i BaaeMctaiio a nm 
HiKcnK) b aB'nayiOHoro noKpurrn. B nonaTKOBUM MOMenT Macy xoKABHcauin anioMiHiio a Ta6jieTKii BUKnMKdc aycrpNHy 
AMcJjyaljo HiKenK), peaynbTaroM moto e cTBopeHHn TOHxcro npoiuapKy 4)a3ii 3-NiAI. Ane ne ysecb HiKe/ib mokb 6yni 
noa'paaHMM y iHrepMexaniA i nacTHHa iioro npoHMKae y AOHHy MaciwHy KepaMlKM. Te )k BinHOCWTbCfl 1 AO poanoAmy 
aniOMiHK), flKMii, AMCt)yHAyK>HH y AioKCMfl L;npK0HiK), noMiTHO yiAinbHfoe BHyTpimni luapn KepaMNHoro noKpurrR. 

Lli ct)aKTopM BKaayioTb na AOuiribHicTb BmoiKj^eHHw anwMiHijo 13 CKnaAy TaSneixM i aawiHH Moro xpOMOM, WKUft 
MOJKe aaMiH^TH amoMini^ a no3ML4ii;i ^KapocriiiKOCTi, aaaeMOAii a a/iiOMiHiAHiiMM aB'RayiOMMMH noKpHTTBMM i 
aaSeaneneHHn 6ap'epHoro ec})eiay no BiAHOiueHHio ao AM4>y3j(^oro noTOKy anioMiHiio. XpoM eaaeMOAie 3 HixeneM 
aa'nayiOMoro noKp^TTR i, aaBAnxvi bmcoki^) poaMMHioBaHOCTi, cTBopioe rBGpfl,v^i^ MaTpuHHHA poasHH. 

TaKMM HHHOM. cTBopeHHR MaTepiany A/in 0Aep>KaHHn na )KapoMiMHiix cnnaaax, luo aMKopyicroeyiOTb y 51KOC1I 
jKapocriMKoro aa'flayiOHoro luapy B)Ke c^opMOBani lepMOAnctjyaiMHl HiKenb-antOMlHiAHi a6o nnarnHO-aniOMiHiAHi 
luapM, rpaAieHTHoro Tenno3axMCHoro hokphttr, 040 wiae BwcoKy AOBrosiMHOCTb, sanniuaeTbcn aioyajibHOK) 3aAaMeK). 

nocTaBnena aaAa^a BAocKOHa/inTn bI/jomum Maiepian ahr 0Aep)KaHH5i aaxncHoro hokphttr 3 rpaArenTOM 
xiMiMHoro CKnaAy i CTpyKrypn no toblumh! nepexiAHOi 3ohm Metan-KepaMiKa 3a paxyHOK aMineHHw i\oro CKnaAy. 
cnpviqtOMoro ra/ibMyBaHHW AMc|Dy3ii kmchk) Mepe3 rennoiaoniojOHMM KepaMWHMM luap ao Mc>Kct)a3HoT Me>Ki KepaMiKa- 
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MeTan, ni/)BMU46HHfo repMiMHOT cranocri CTpyinypii rpaAicHTHoT nepexiAHoT 3ohm i 36inbujeHH9i aAresIiT rmiBm 
OKa/iMHM AI2O3, liio cTBopjocTbCfl, 3 3B*Ji3yK)MHM M 6X3/168 CM MM luapoM, i, y peayiibTari, niABMineHHio AOBrOBlHHOCrl 
renncwaxMCHoro noKpuiTfl (T3n), oAep)KaHoro 3 uboro wareplany lunnxoM eJieKipoHHO-npoMeHeeoro 
BMnaposyBaHH^t i KOHAeHcaMii y BaxyyMi, SHacniAOK niASMLueHHn onopy KepaMiMHoro luapy T3n TepuiMHOMy yAapy 
npM oxonoA^KeHHL 

noCTaeneHa aaAana BMpiuieHa tmm, luo aanponoHOBano Marepian ^ns{ OAep}KaHHn TeruiosaxMCHoro rokphtth a 
rp^AieHTOM xiM*NHoro cicnaAy i CTpyiaypM no TOBiunHi nepexi^HoT aoHM Meran-KepaMiKa hb ochobi Merany t OKCWliB, 
flKMi^, arwHO BMHaxoAy, y akocti Meiany MicniTb Cr, a y flKOCri okcmaib - AI203, Y2O3 i ZrOz npii xaKOwy 
cniBBiAHomeHHi KOMnoHeHriB, (% no Maci): Cr - 2 ? 5; AI2O3 - 2 ? 8; Y2O3 - 2 ? 5; Zr02 - iHiue. 

XpoM BBQQflTb y Marepian eneMeHT, iao wae SHaMHy po3MMHiOBaHiCTb y nnaTMHi i y iKrepMeraniAi pps^ 
3a6e3neMeHHn HaAiwHoro xiMiHHoro sB'nsKy wareplany noKpnTTfl 3 aa'flsyioHMM amoMiwAHMM luapoM y noHaTKOBtui 
MOMBHT ihoro ocaA>KeHHn Ha nosepxHio sB'nsytoHoro mapy. f\3n\ xpoM, oxncntoraMMCb, B3aGMOAi6 3 okcmaom AI2O3, 
HKMM BMnapoByeTbCfl ApyrwM, 3MiMHK>€ Moro I BxoAMTb qK cKJiaAOBa MacTMHa y OKCMAHy nnlBKy TGO-AI2QJ. 

BwnapOByiOMMCb nepiuuM, xpoM npn ocaA>«yBaHHi SMOsye nosepxHK) anioMiHiAHoro (nnaiviHO-aniOMjHiAHoro) 
SB'nayiOMoro uiapy i 36inbLijye aKiviBHicTb a/iiOMiHtio npM nqAa/tbuji^ TepMOo6po6i4i apaaKiB y saKyyML 
Po3MMHiOK)micb y npunoBepxoBiii o6;iac-ri sB'nayioHoro uiapy, xpOM niABMiuye onip nndCTHMHiM TesiY AM^yaii^oro 
anioMiHiAHoro noKpMrrn npw TennoawiHax (posTflryBawHi • crucHeHHi). 

npMcyTHicTb xpOMy y nepexiAHiPi aoHi e uikhok) TaKOK tvim, luo bi'h o6Me>Kyc pjA(ir^3\\o KiKenK) 3 SB'nsyiOHoro 
Luapy y xepaMiMHe noKpMTTn. B pesynbrart BsaeMOAii HiKenK) 3 xpoMOM CTBOpK)CTbCfl jsepfxm p03MviH Nl-Cr. 
BinbHoro HiKenw He sucraMae f\n9\ npoHUKHeHHA y KepawiKy. i4e sHaxoAHTb niATBepA)KeHHfl y peaynbTarax XRF - 
aHanisy, mm noKaaye noBHy BiAcymiCTb OKcuAy HiKenw y aohhi'm nacTMHi xepaMNHnx nycoMOK, u^o 
BiAuiapoByiOTbcn. 

Okchq Y2O3 Bi/inapOByetbCfl 3 Ta6neTKvi y APyry ^epry i octAae hb npoiuapoK xpouy. CiCTeMa Cr-Y203 biaomb 
CBoeio bmcokoio OKanMHOCTi^^Kicrio. ronoBHHM MexaHi3M ct}a30Bo¥ BsaeMOAri y rpaAieHTHiA nepeciAHift aoHi nonnrae y 
4)0pMyBaHHi 36araHeHoro okcmaom Y2O3 BHyrpliUHboro aiapy KepawMHoro noKpnTTfl Zr02 - 7%Y203. Henoa'AsaHMji 

OKCMA Y2O3 BXOAMTb y TBepAUM p03MMH Zr02-Y203, 3a6e3neHyiOMM AOAaXKOBO BMCOKWCi piBeHbXiMiMHOrO 3B'H3Ky MDK 
KepaMiKOK) i 3B*«3yiOMt1M ?KapOCTlMKMM LUapOM. 

ronoBHMW nosurrnBHMM ecf^eia AO^oaaHoro neryBaHHq noBepxoeoro uiapy - ue MO)KnMBjcTb 36araHyBaHHfi 
OKCMAOM Y2O3 oKCMAyeMOl noBepxHi 3B'fl3yK>Horo Luapy. Okcma itrpiK) KOHueHTpyeTbCfl y BHyrpiiuHbOMy luapj 
OKannHH TGO-AI2O3, mo i norpiSHO 3 MipKysaHb AOBroaiMHocTi T3n Ha ochobI nacTKOBO CTa6lni30BaHoro AioKCMAy 
MMpKOHiio (Zr02 - 7%Y203). 

AouinbHO TaKO>K, mo6 zra/X3HV\^ Marepian AOAaiKOBo MicmB Ce02 npM rsKOMy cniBBiAHOUjeHHi KOMnoHeHTiB, 
(% no Mad): Cr • 2 ? 5; AI2O3 - 2 ? 8; ?203 - 2 V 5; Ce02 - 0 ? 2; Zr02 - iHiue. 

ripn TaKOMy pluieHHi aoSbbkb OKcmy qepiio Ha AonoBHeHHfl ao ainbHoro OKCHAy irrpiio o6Me)Kye y OAepxcaHOMy 
T3n AMCjDysitiHy npoHUKnicTb kmchk) Mepe3 30BHjiiJHiM KepaMiwHMM map A'OKCHAy qupKOMfK) ao Mi;K4)a3H0i" MCjKi 
KepawiKa-Meran. 

CyMicne BBeAenHn ao CKnafly 3aflBneHoro warepiany okchaib uepiio i iTTplw aaSesnenyc OflepjKaHHfl Ha Me>Ki 
ipaAieHTHOi nepexiAHOi 30hh I KepaMinHoro noKpnTrn TOHKoro TepMocranoro okchay. iMP Mat 3AaTHlcTb> 
B3acM0AiK}MM 3 KepaMiKOK), nepeaiKOA^KBTvi AMCt>y3ii antoMiHiio 3 rp^icHiHoi nepexiAHoT 30HM y BHyrpiujHi uiapn 
KepaMtMHorc noKpMTrn y npoueci ocaA>KeHH5i, Kom bca cucreMa 3HaxoAMTbc» y HepiBHOBa>KHOMy craHi. 

OAHOHacHa np^cyTHbTb y saflBiieHOMy Marepiani okchaib Mepito i iTrpiio Aoaaon^e raKOK siiKniomiTvi 
cnoHTaHHe poarpicKyBaHHn KepaMlHHoro noKpMTTn i Moro Bt46yxoBe BlAUiapyBaHHfl bIa Merany npii BHKOpMcraHHi y 
flKOcri 3B'fl3yiOMoro luapy AH^yaiviHMX HiKenb-aniCMiHiAHMX noKpHrria saBA^KM roMy, wp HansHlcrb OKCWAy rrrpiio 
3a6e3neHye Aocmb eennKy KinbKicTb tohok npMKpinneHHfl KepaMlHHoro Luapy ao 30*«3yK)Horo anioMiHlAHoro mapy. 

CniBBiAHOiueHHa KOMnoneHTiB Marepiany y BKa3aHMx mbmbx npn nocniAOBHOwy BunaposyBaHHi i KOHAeHcauiT 
i4boro Marepiany i KepaMiHHoro 3n»iBKa, na nKOMy Bin po3Miii\eHm y Bvirn^at TB6neTKti. 3a6e3neMye 4)cpMyBaHHfl 
TSn 3 nnaBHMM rpaaieHTOM xiMiMHoro cKnaAy i cTpyiaypM no roBiMi^Hi nepexiAHOi 3ohm Meran-KepaMiKa, lag, b cbok) 
Hepry, aaOeanenye y3roiA>KeHH^ rennoct>i3MMHVix xapaxrepHcniK (repMiMHoro Koect>iui€Hra niHiMHoro posujupeHH^, 
MOAynyi lOnra ra ih.) crpyKrypHMx cxnaAOeMx )KapocTii^Koro (KOpoaii^HocrtMKoro) luapy i KepaMiMHoro noKpMrrn a 
qacTKOBO CTa6ini30BaHoro AioKOiAy UMpKOHiio Zr02 • 7%Y203 [Zr03(Y203)], lag fxao cxany i BMCOKy AOBroBisHiCTb 
rpaAiCHTHMX T3n b yMOsax mhkjiImhmx repMiMMMX HaBaHTa>KeHb. 

BajKnuBOK) ctjyHKLiioHanbHoio xapaKiBpuCTHKOio 6yAb-flKoro TSfl e MexawisM 3pyMHyBaHHR (BiALuapoByBaHHfl) 
30BHiuJHboro KepaMiMHoro noKprn-rq, To6ro rpacKTOpiji po3noBcioA>KeHHa tpIiamhm y3A0B>K Ml>K(J)a3Ho¥ Me)Ki 
Meran/KepaMiKa. npvi poanoBCfOA^KeHhi tpIiamhm ysAOBJK Mem KOHiaKry oKannHa a-Al203 / as'^^ayioMMM KepaMl^HUft 
ujap KepaiwiiKa. lao BiAuuapoByerbc^. oronKic MeraneBiii^ luap, cnpi45itOM(^ tmm caMi^M npMCKopenoMy OKMcneKHK) 
ocraHHborD. Y ubOMy BMna^Ky nniBKa OKdn^HM 36epiraeTbcn y aohhIm HacriiHi KepaMiMHoro noKpurrn (nycoMXM) i, aa 
AaHHMM ananisy 'iT noaepxhi, bmict AI2O3 Aocnrac 75 - 80% no Maci. 

npoTMne)KHy KaprwHy cnocrepiraKjrb, Konw npanrMMHO bc« OKanwHa Al20a 36eplracTbCfl na noaepxHi 
aB'waywHoro mapy. Me fiBMLue BnacrnBo ruM TSn. y pkmx y HKocri sB'jiayiOMoro luapy BHKopwcTOByioTbCfl 
6araTOKOMnoHeKTHi noKpiirm MCrAlY, lad waiorb y CBoeMy cKnaAi irTptM. Y ubOMy awnaAKy BMfcr AI2O3 y 
KepawiMHiM nycoMqi, mo BiAiuapOByGTbCfl. craHoanTb 6 - 20% no Maci. 

HafiBHicTb y AOHHm MacruHl nycoMKW bIa 30 ao 65Mac.% Ai^O^ BKaaye na sMiujaHMM xapaxrep - pywHyBaHHfl 
noKpHTTJ^ npM BiAiuapyeaHHi KepaMiKii ) CB\A>^MTb npo nepeBa^KHnii MexaHl3M po3noBOOA>KeHHn MaricrpanbHoT 
TpliAi^Hvt Mepe3 nniBKy OKani^Hbt i no o6ox Mi>Kct)a3Hvix Mexox. 
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ripwpoAHO, no npM TpMBanoMy 4)yHKuiOHyBaHHi rT3n Ha (Ni. Pt)AI 3B'«3yK)MOMy luapi, ko/im TBepAo4}a3Ha 
BsaeMOAin Mi5K Zr02(Y203) i AI203 npw bmcokIm TeMnepaiypi nocwnioeTbCfl, nepeaa^KWiM MexaHisMOM pyCwyeaHHsi 
Ha (pikianbHM crapfi BMnpo6yBaHb (eKcnnyaTaMh) Mac 6yTVi po3noBCK)fl>KeHHn TpimnHn no Mi)K(t}a3HiM Menci aoKCWfl 
aniOMiHiK) AI2O3 / 3B'?i3yK)HMvi amoMihiAHMM luapw. 

TexHiHHa cyrb I npuHL^nn BMhaxcAy noflCHiowTbcn na npuKnaAax Moro arineHHsi 3 nocyinaHHnMM Ha KpecnoHHR, 
mo AOAaeibCR, a© Ha <p\rA noKaaaHo 3ane>KHicTb AoeroBNHOCTi rT3n bIa CKnaAy waTeplana, nmih BHKopMCToeyiOTb 

Aiifl 0Aep>KaHH« rrsn, 

3anponoH0BaHO warepiaji cwcreMn Cr-Al203-Y203-Ce02-Zr02 Anfl OAepjKaHHn TennoaaxMCHoro noKpwrTO 3 
rpaAicHTOM xlMiMHoro cioiaAy i crpyKTypw no tobiumhi nepexiAHOi aoHM Meran-KepaMiica a aosHiiuHlM KepaMNHUM 
uiapoM 3 AioKCMAy MMpKOHiio lu/iflxoM eneicrpoHHO-npoMeHeBoro BmapoByBaHHfl i KOHAeHcauii y BaKyyMii Ha 
nvvio>Kui 3 KapoMiuHoro cnnaey. CKnaA aanponoHOBanoro Marepiany aaCeaneMyc ct)opMyBaHHJi rpaAieKTHo'i' 
nepexiAHoT 30HH CK/iaAHoro xiMNHoro i 0a3OBoro cKnaAV- 

Marepia/i npeACiasnfle co6ok) cyMiuj nopoiUKis MeianeBoro xpowy, oKCvwy anjoMiniio, HenoB'flsanoro okci^AV 
iTTpiio, (oKCMAy MepiK)) i A«oKCMAy MwpKOHiK), HacTKooo CTaSlnisoBaHOTO Ha MOJieKyjinpHOMy pisHi 7%Y203, 
OAHOpiAHy (^Miiu aawimyioTb na 3B*fl3ui rinpooKucy antOMiHiw /AtO (OH)n i nojiiaiHinoBoro cnnpry. cyiuaTb i 
npecyioTb y Ta6neTKy wacoio 30 ? 0^ r I AiaweTpow 35mm (poawip He niMiToaaHUM). flnfl aaSesneHeHHfl MexaHNHoT 
MiMHOcri Td6neTKM npM TpaHcnopryaaHHi y BaxyyMHii^ KaMepi i posMiiAeHHi na Topui KepaMiHHoro anuBKa y 
BunapiOBaMy xaS/ieTKy BlAniKawTb (cniKawTb) na noBlrpi npw TewinepaTypI 540 - 580'C npornrOM 60 XBurnH. 

3a paxynoK BHKOpMCiaHH^ ecf)eKTy ct^paKuioHyaanHq Marepiany, mo CK/iewaerbcn a cyMliui KOMnoHeHTie. mo 
wawTb pi3Hy npyjKHicib napa npn reMnepaiypi nnaaneHnn, y npoqeci HarpieaHHfi Ta6neTKM Maiepiany, u\o nlAn«rae 
BMnapoByeaHHto, i KepaMiMHoro snuBKa y OAHHMv^HOMy BwnapioBaHy (Tirni) OAepjKyBanw KOHASHcauiiiHe 
rennoaaxMCHe noKpnirfl. ii\o Mae rpaAienr xiMMHoro CK/iaAy i crpyKTypw no TOBinnHi nepexiAHbi* 30hm Meran- 
KepawiKa. fToMaTKOBi uiapn noKpurrfl, \i\o npMMUKaioTb ao aB'nsyioMoro luapy niAno)KKM. aSaraMeni HaM6i/ibLij 
nenoHMM KOMnoneHTOM, y BvinaAKy. mo poamflAaeTbcn, - xpoMOM. V aoBHluihix luapax rpaAicKTHoY nepexiAHol sohm 
nepeBa)KaiOTb KOMnoneHTH 3 6inbuj bmcoxoio TeMnepa*rypOK> nnaBneHHw i 6inbLij HiiabKOio npy>KHicTio napy, toGto 
OKCMA anioMlHiK), OKCMA uepiio, oxc^a iTipiio. Ha saKiiioMHM craAii aAiMCHioeTbc« ennapoByBaHHn i K0»«eHcat|n 
KOwnoHeHra. mo wae waKCMManbHo BwcoKy TeMnepaiypy nnaanenHn. OcKinbKn y RKOcri AiOKCHAy MMpKOHiio 
nocTiMHO BUKopucTOBycTbcq MacTKOBO cTa6ini30BaHMvi Ha M0neKyn«pHOMy pIsHi nopauoK ?r02 - 7%?203, y MbOMy 
BMnaAKy BiA6yBaeTbcy? BMnapoByeaHHA i ocaA>KeHHfl napoaoro noTOKy Zr02-Y203 buxIahopo CKnaAy- 

flnfl Toro, mo6 ocraHHi nopqii OKCHAy Zr02-Y2O3, mo KOHAeHcycTbCfl, nepexoflvmn 6e3nocepeAHbo y aoBHiuuHivi 
rennoiaonioiOHMM map TOsmnHOK) ao 180mkm (onrnManbHc - 125 - 135mkm), Marepian, mo niAA^rae 
BMnapOByeaHHio, y Burn^ai ja6nejm BCTaHoanioBanM na ropeub KepaMHHoro anMBKa, mo 3HaxoAMTbc« y 
BvinaptoaaMy. BiinapoByBaHHn xepaMiMHoro anuBxa noMi^HaeTbCfl no Mipi aaBepiueHHn BkmapoByaaHH^i AioKc^qy 
UMpKOHiK), mo BxoAMTb AO CKnaAy Ta6neTKM. 

OyHKqioHanbHe npnsHaMeHHA rpaAieHTHOi nepexiAHoT 3ohm y T3n, oKplM saGesneHeHHH yaroA>KeHH« 
TepMOMexaHiHHMX xapaJcrepucTHK aoBHiuiHboro KspaMiHHOro luapy Zr02(Y203) a ae'foyiOHWM MOTaneBviM 
noKpnTTHM, no/inraG y 3a6e3neHeHHi y npoueci eKcnnyaTauii (a5o npn BMnpo5yBaHH«x na unK/iWHe OKHcneHHfl) 
HgwifiHoro aareaiMHoro 3B'fl3Ky mdk soBHiojHiM KepawiMHUM nOKpurrqM i nnisKOK) OKCHAy anwMiHiio. mocTBopraeTbCfl 
Ha MbKcj5a3HiM mm Meian-KepawiKa anacniAOK oKucjieHHfl noaepxHi as'RaytOHoro luapy I y 3a6e3neMeHHi naaiMHoro 
3MenneHHfl njiiaKOK) OKCMAy amoMiniio a-Al203, mo CT8opK)eTbC5i. i 3B'5i3yt0MMM Meia/ieauM luapoM. 

Apyra saAana Hece 6inbLij BiAnoaiAa/ibHe ctsyHKuioHa/ibHe HaBaHTa)KeHHfl: nKmo xepaMiMHe noKpurrj) 
BiAUJapoaycTbCfl paaoM a nniBKoio a-Al203 Bia 3B'«3yraHoro luapy, ocraHHlM oroniOGTbCfl I arpanae aniOMiHiid na 
noBTopne (t}opMyBdHHn nnisKM a-Al203. TaioiM LunnxoM saxvtcHMM pecypc aa'siayiOHoro )KapocTii^Koro mapy ujbmako 
BMMepnyeTbCfl. ToMy Hat^Sinbiu Ba>KnMBMM e 36epe)KeHHn HenoiUKOA^eHOf MbKctiaanoY MBWi "okcma amoMiniK) - 
aB'flayjoHMM map". 

B AaHOMy BMHaxoAi, na BlAMiny bIa npoTOTwny, a© Y ^^kocti 6a30Boro Marepiany, mo niAnwrae BinapoBysaHHio, 
BMKopMCTOBycThCfl cyMiuj MCTB/iy i OKCMAiB AI(Al203-Zr02(Y203), 3 Marepiany BMKnwMeHO MeranesuM an\OM\H\^ 1 
saMlcTb Hboro BseAeno Cr, a cninbHO 3 oKCioaOM irrpiio BBeAenuM okcma uepi»o, akhm icTOTHO slApiSHnerbCfl BiA 
OKCMAy rnpiK) npn reMneparypi BunapoByaaHHn sHaMeHHfiM npy>KHOcri napy [OianKO-xiMiMHi anacriiBOCTi okhcib: 
flOBiAHMK / niA peA. CaMCOHOsa r.B. - M. : Meranypria, - 1978. -4720.). OnrviManbHMM Ann aananeHoro Marepiany 
Anfl OiAep>KaHHfl xennoaaxMCHMX noKpnTria 3 rpaAicHTOM xlMiMHoro cwiaAy i cipyicTypM no roamMHi nepexiAHOir aoHM 
Meran - xepaMiKa e raKe cniaaiAHOUjeHHfl KOMnoHeHTiB {% no Maci): 

Cr 2?5 

AI2O3 2 ? 8 

Y2O3 2 ? 5 

Ce02 0 ? 2 

Zr02 •Hiue 

fix B)Ke araAysanocb, xpoM BBOA^rb y Marepian, mo niAnnrae Bi/inapoByBaHHK), s\k eneMeHr, mo Mae anaHHy 
po3MMHK)BaHlc7b y nnarviHl a6o y iHrepMeraniAi NiAl a6o (Ni» Pt)AI, Ann aaOeaneHeHnn HaAi^HOro xiMiMHoro aB'naicy 
Marepiany noKpurr^ 3 3B'(i3yK>MktM anK)MiHiAHLiM LuapoM y nonarKOBiiM mombht Moro oc^A^eHHfl Ha noeepxHK) 
3B'n3yKJMoro luapy. Aani xpoM. oKMcnraHDMUCb, BsacMOAie a okcmaom AI2O3. aMiuHioe Moro i axoAviTb ak cxnaAoaa 
MacrnHa y OKCMAHy nnisKy TGO-AI2O3. 

BunapoByjoMMCb nepiuuM, xpoM npn ocaA>*<eHHi na noBepxHio anwMtHlAHoro (nnarwHO-antOMiHiAHoro) 
3B*«3yK)MOro aiapy 35inbiiiyc aKmaHiCTb anjoMiniK) npw noAaxibiuiw TepMOo6po6ui spaaKiB y BaxyyMi. Po34viHK>K)4MCb 
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y npMnoBepxoBiPi o6nacTi SB'nayioMoro luapy, xpoM niABMiMye cnip n/iacnmHiA lenH f\]A<py2\1fiHoro amoMNAHoro 
noKpMTTfl npM Tenno3MjHax (poarnryBaHHi - cmcHeHHi). 

OmviMajibHa KOHueHrpauifl xpoMy (amb. Tafinwuio) y Maiepiani (laSnerul), mo niAnsrac BMnapoayBaHHio, 
CTBHOBHTb 2 - 3Mac.%, npw ubOMy BMicT OKCMAy AI2O3 B^AnOBiAHO AOplBHwe 3 - 2Mac.%. y MbOMy BunaAKy 
BflaeibCfl OflepjKaTM ycepeAHeny TepwomiicniHHy AOBroBiMHiCTb TTSn hb hobmx n/iarMHo-aniOMiHiCBMX noxpHTTRX 
(bmIct anwMiHiK) y flMc{)y3iviH0My luapi bIa 26 Ao32Mac.%) Ha piBHi 590 TepMOMMicniB (460 - 780 lepMOUHKnlB) npw 
CTBHAapTHOMy BiAxuneHHi a, piBHOMy 18%. 

BepxHiM BMicT xpoMy y Maiepiani (Mejajio-oKCMAHiM TadneTui), luo niAnnrae sunapoByBaHHio, hs noanHeH 
nepeenunyBaTM 4,5 - 4,8Mac.%. Taka KinbKicTb f\3c aHa^Hnii hIk KOHueHipauii xpoiwiy (ao 16 - 18%) y nepexwHiw 30Hi 
Ha Mexd KOHTatoy 3B'fl3yK>Moro NIAI mapy 3 ocaA>KyBaHviM MajepianoM Ta6neTKM. V ubOMy BvinaAKy apyj^Hyaamn 
MOMQ HacraTM 6e3nocepeAHbO n\cm oc^ghha TTSn y^OB)K nepexiAHoT sowi 3 nlABWineHMM BwicTOM xpoiwy. 
TaKoro runy Marepiann AoqinbHo BUKOpucroByBaTM y peiviOHTHMX onepaiiisix 3 HaHeceHHfi nsn y tmx BunaAxax, 
Konn BMicT aniOMiHiK) y AvtcfjysiiiHOMy 3B'«3yK)"40My luapy ciaHOBHTb 15 - 18Mac.%. 

n^qBuineHHJ? Qfxre3\i okcmahoi nnlBKu 3 sB'flayjoHMw uiapoM AocaraeTbCfl aoabtkobwm BBCAeHMflM y waiepian, 
mo nuviHrae BMnapoByBanHio, sinbHoro (ne noa'naaHoro y TsepAUM posmmh 2r02 - 7%Y203) OKCMAy irrpiK). OcKmbKM 
npyjKHiCTb napa OKCKay iTTpijo HM)iwe, nm y oKcmv uepiK). okcma Y2O3 amapoByeTbCfl 3 MeianoKepaMisHoro 
Maiepiany cniAOM 3a okcmaom A!203. B pe3ynbTaTi TepMiMHoT o6po6km y texHWHOMy aaKyyiuii okcham anJOMiwio i 
irrpiio nacTKOBO BsaeMOAiioTb oamh 3 oahmm, yreopiOJOMM xiMinny cnonyxy niny KOMrmeKCHoro OKCMAy YAIO3. 

B npoueci ipiiBajiiix TepMoqvfKnlHHMx Biinpo6yBaHb, kojim (^opMycTbCfl crexioMerpKmHUM okcma a-Al203 {48 - 
50%AI), OKCMA iTTpifo (Moro KinbKicrb y AI2O3 Aocnrae 6 - 8%) cnpune (tx)pMyBaHHK) ApiSHOsepHMcro'f okchahoi 
nnlBKM AI2O3 i piBHOMipHoro cf)poHTy OKucneHHfl. li^o e o5o8'fl3KOBOK) yMOsoio oAepjKanHfl ipMBa/ioV AOBroBWHOcri 
TSn npM MUKniHHOMy aMineHi TeMnepaiypn. 

MaKCMMa/ibHMM BMICT Bl/ibHoro Y2O3 y Maiepiani, U40 nionnrae BMnapoByaaHHio, ne hobmhho nepeBmi^yBaiM 
5%, ocKinbKVi npn 6inbUj sucoKm KOHueHipaMiY okcmahoT <}}a3M Haciae ect)eKT 4>a30BoT nepecradinisaqli aohhoi 
MacTWHM KepaMNHoro noKpifliTfl ZrOz - 7%Y203, y aa'RSKy 3 mmm cnocieplraeibcfl ppMCKopene pyMhyBaHHa TTSn (N| 
? 120 lepMOUMKniB). Hpn ubOMy ipiiuMHa posiuapyBaHHfl notuMpioerbCfl nepeBa>KH0 no KepaMiqi ysAOBXc Mi)Kct)a3HoT 
Me>Ki «AioKCMA MMpKOHiK) / nnlBKa a-Al203». 

^Kii\o y Maiepiani, mo niAnnrac BMnapoByaaNHK), BiAcymiM oKc^q aniOMiKiio, okcma Y2O3 BMnapoBycTbcw 3 
■radneiKM y Apyry ^epry i ociAae Ha npoiuapKy xpoMy. CMCieMa Cr-Y203 BiflOMa CBoeio bmcokok) OKannHOciiwKiciio. 
ronoBHMvi MexBHiaM cJjaaoBoi BaaGMOAiT y rpaAieKTHiw nepexiqHiw aoni nonjirae y c|)opMyBaHHi 36araMeHoro okci^om 
Y2O3 BHyTpiujHbOro luapy KepaMiMHoro noKprn-ifl Zr02 - 7%Y203. HenoD'paaHMw okcma Y2O3 BxoAwib y leepAUM 
po3MMH Zr02-Y2O3, 3a6e3neHy»0HM 6lnbiiJ bmcokmm pieenb xlMinhoro 3B'R3Ky mi)k KepaMiKoio i 3B'«3y»owvtM 
HcapocTii^KiiM luapoM. 

OkCW UepiK) CIBOpiOC TSepAUM pOSMMH 3 AiOKCl^OM qupKOHIK) i, 3aBAflKM XiMIMHift B3aCM0A^l' y TBepAOMy CTBHi 3 

OKCHAOM anioMlHlio, 3a6e3neMyG ciannw aAresiiiHMi;^ 3B'yi30K mdk soBHiuJHlM KepawisHUM luapoM ZrO2O2(Y203) i 
nniBKOK) a-Al203. TpliAMHa apyMHysanHJi noiiJupioeTbCfl y MbOMy BunaAKy a5o y KepaMiui y3A0B>K rpaAieHiHoT 
nepexlAHOi aoHH, a6o y okcmahim nnisLji a-Al203 y3A0B>K Me>Ki poanoAiny Ce02 y AI2O3. 

IVIaKCMManbHMM sMici Ce02 y Maiepiani, L140 nlAn;irae BunapoBysaHHW, BMsnaMaeibCfl hobhoiok) ((laaoBoi 
cia6ini3auH aohhoY HaciMHM KepaMiMHoro noKpnim. rokuj ne BiA5yBa€TbC« ctDopMyBcWHfl cTpyKiypH0-Hecia6inbH0i 
t'- leiparoHanbHoT c|)a3M Zr02, i woro npy>KHo-nnaciMMHMMvi xapaKiepucinKaMM npw lennosMinax. 

BMHMKaiOHa npM Bucoidvi leMnepaiypI (uMKniMHOwy oKwcneHHi) nnisKa a-Al203, MaiOHM o5Me?KeHy (ao 2%) 
po3MviHtOBaHicib y TBepAOMy craHi y AioKC^Ai mupkohIio, ciBopioe 3 xepaMNHMM noKp^rr^iM Ha ochobi AioKCMAa 
UMPkohIio KOMnosMT (CAMHe uine). 3aBAnKM nowy wewa po3Ainy "oxannHa a-AlzOa" - noxprnrn ZrO2(Y203) nepecrae 
Gym ocna6neHMM micuom. 

KinbKicib OKCMAy Meplio, mo BBOA^irb y Maiepian, mo nlAn^rae sunapoByBaHHio, Mae GyiM AOcraiHboio Ann 
cfjopMyBaHHR cianoro aAreaiiiHoro 3a'«3Ky y o6nacTi "nepexiAna aoHa - KepaMiKa", ane ne Sinbuje. ToMy rpanvNHm 
BMICT OKCMAy Ce02 y MaTepiani. mo nrAnnrae BunapoBysaHHio, Heo6xiflHo o6Me>KyBaTM 6 - 8%. flpn 6inbiuoMy 
BMiCfi Ce02 Tennoaaxncne noKpwTifl crac HeAOBroaiHHMM, bono pywHycibCfl no Tiny xepaMiKM BHacniAOK 
cTpyKTypH0-(t)a30B0T HecradinbHOCTi aohho'i Macr^Hvi KCpaMiMHoro luapy I poans^y TeTparoHanbHOM f ipa^vi, wp 
CTBopiocTbCfl npn KOHAeHcai^iT. 

KoHKpeiHMii xiMiMHHi^ i ct}a30Bkiii cxnaA Maieplany. mo niAnnrae BnnapoayBaHHK), o6HpaK)Tb aanexcHo bIa TVtny 
nionoJKKM fn xiM^Horo cKnaAy), «Ky aaxmuaioib. Ha awnaAOK ABOcraAiMHoi TexHonoriT 0Aep>KaHHfl TSfl, kohm Ha 
cnnasi, mo noKpuBacibcq. B>Ke icHye An4>y3iMHe noRpwufl iviny {Ni, Cr) ??, (?i, ?i)??, a6o HcapocTli^Ke Meianeee 
noKpnTTH Twny NiCoCrAlY, 0Aep>KaHe ocaA>KeHH«M y saKyyMi a6o nnaawosuM HanvtneHHSM, cxnaA Maieplany. mo 
niAnflrae BunapoayBaHHio, oSnpatoTb 3 ypaxysaHHHM 4)aKTWMHOro BMiciy anJOMiHlK) y 3B'«3yK)H0My ujapi, 

B laennui npuB^eni pesynbiaiM ananiay aohhoj (DHyrpiujHboO nosepxHi MaciwHW KepaMlHHUx nycoMOK, mo 
BiAiiiapyBanncfl, nxi noKa3yK5Tb, mo rTSn, 0Aep>KaHi Ha ocHOBi Maieplany CMdeMM Cr-Y203-Zr02, 
xapaKrepnayKiTbcn bmcokoio aAresICK) nniBKM oxan^Hii a-Al203 3 sB'nsyiOHiiM (Ni, Pt)AI luapoM. CaMe paLfjOHanbHe 
cniBBiAHOUieHHsi mIxc xpoMOM, mo AOAaeibcn y Maiepian, i a-Al203 3a6e3neHye MaxcHManbHy AOBrosNHicib 
p03mnHyivix aapiaHiiB risn Ha HiKenesMx )Kap0Mii4HMX cnnasax. 

nepesara 0Aep>KyBaHMx rpaAieHiHux Tenno3axMCHMx noKpmiiB na (Ni, Pt)AI 3B'«3yioMOMy luapl nonnrae b lOMy, 
LAO npki 3AiMCHeHHi eneKipOHHo-npoMeHeeoro HarpiBaHHn Maiepiany BKa3aHvix cxnaAia i KepaMNHOro 3nMBKa Mae 
Micue nocniAOBHe BMnapoByssHHA KownoHeHTlB, uxo cJjopMyjOTb rpcwicHTHy nepexiany 30Hy Meian-KepaMlica tbk, 1140 
npw nOAanbUJMX TepMOquKnlMHUx BMnpo6yBaHHflx a6o CKcnnyaiauiT 3a6e3ne4ycibCfl ciana i 6lnbiu encoKa, 
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6yna AOCflmsHa paHime, AOsroBWHlcTb craHflapTHMx ABOXLuapoBMx T3n. 

npMKJiaAM SAIMCHeHHR BMHaXOfly 

Tenno3axMCHi noKpnTTw 3 wiarepiany ariAHo BMHaxqqy HaHOCM/in oAHOMacHo Ha 6 nanbuesMX spaaidB AiawoTpoM 
10mm i AOB>KMHOio po6oHoY HacTMHM 55 - 60mm, BuroTOBneHMX 3 nwToro cnnaey >KC32 (saxinHUM aHanor - cnnaB 
Pbh© 142). Oai^h 3pa30K, BmoHamih 3 npocroT crani. BUKopucrann ak cbwok, y BHyTpiiUHit^ KBHan flKoro 6yno 
aaneKBHeHO lepMonapy, mo cfjiKcye TeMnepaiypHViM pe>KHM ocaA>KeHHa ren/iosaxMCHoro noKpwTTH. 

ToBiUMHa )Kapcx;TiMKoro anioMiHiAHoro noKpMTT« - 60 - SOt^km. Toau^nHa rp^ieHTHoi" nepexiAHOi 30Hm 
CTaHOBMXia 5 - 8mkm. ToBiuMHa KepaMiMHoro aiapy 3 AioKCMAy UMpKOHiio Zr02 - 7%Y203 - 115 • 140mkm. noMaTKoaa 
lAlnbHlCTb KepaMlMHoro anviBKa - 4 ? O.lr/CM^. 

TewnepaTypa nosepxHi nlAnoKKw npw KOMAeHcauiT rpaAieHTHWx noKpuniB craHOBWia 1020 7 15'C. Tmck y 
pci60Mi« KaMepi npvi ocaA>KeHHi KepawiMHoro noxpnTTJi sHaxcwMBca y weJKax 6,5 x 10*^ - 1 x lO'^Ha. nocriftHy 

UJBMAKiCTb OC^eHHfl KCpaMlKM y Me)KaX 4^ - 5.6MKM/XB. BMTpMMyBanil UJnWXOM KOHTpOniO nMTOMOT nOTy)KHCWTl 

eneKipoHHo npoMiHfl. cxaHyioMoro 3 HesMiHHOio cxeMoio poaropTKH no TopMio KepaMiMHao anuBKa, iqc niAnfirae 
BunapoByBaHHK). 

lliBMAKtCTb o6epTaHHfl 3pa3KiB B'tAHOCHO B/iacHOi oci CraHOBUJia 8 - 12o6/XB. 

DicnR ocsuopKeHHn icepaMNHoro Tennoiao/inioHero uuapy apasKH nepeMima/iM y AonoMOKHy KaMepy, Ae bohm 
oxonoAJKyBaniiCb npoTnrow 16 - 20xb. ao TeMnepaiypw -200*^; ocTaTOHHs oxonoA>KeHHn apasKia a HBHeceHMM 
noKpnTTflM 3AiMCHK)BanM Ha cnoKi^HOMy noBixpi. 

fla/ii 3pa3KM 3 rp^ieMTHMMM T3n niAAaBa/in CTyniHMacTiw repMinHlM o6po5Mi y BaxyyMi npM MaKCMwanbHlft 
leMneparypi 1050X Ha neptuoi craAH (p = 5,2 X la^Ha). BMKopMCTOsyioMM KOHTponweMMft tmck aa/iMUJKOBMX raaiB, 
OAepJKyBann onxuManbHUM (pazosm CKnaA rpaAieHTHoY nepexlAHoT 30hm. 

TepMOUMK/iNHy flOBroBiMhicTb TennoaaxMCHMX noKpurriB 3 rpaAienroM xiMiMHoro CKJi^y \ crpyKTypn no TOBinnHi 
nepexiAHOi 3ohm BM3HaMajiM y npoueci BunpoSyBahb nanbqeBnx spasKiB Ha uniaiiMHe OKMcnenHJi. BMnpo6yBaHHfl 
npoBOAwnw MB noBirpi no pe)KMMy 50 1 1SS'C, Mac isoiepMiMHoT bmtpmmkw y OAHOMy unxni craHOBUB 45xb., nac 
HarpiBaHHfl ao MaKCWManbHoT reMnepaTypw - 7xb., Mac npiiMycoBoro oxonoA>KeHHfl CTpyweHSM noBhrpw bia 
BeHiwnjrropa - 8xb.. 20 oahotcavihhmx TepMOumoiiB y Ao6y. BKasaHa cxewa BmpoSyBaHb BBa^Kaerbcn hcopctkok> 
[M.A. Smith et al. IVIaterials Sci and Engng. 1995. - A203-P. 388 - 398], ocKirbKM niA Mac 4-x roAMHHoJ nayan Mac 
Micue HeraTMBHMi^ snnuB Bonom, mo snaxoAHTbCJi y noBiTpi, na 3HM)KeHHfl TepMOunKniMHoT AoaroBiMHOCri 
KepaMlMHOro noKpnirfl. 

3pa3KM niqASaann siayanbHOMy i iHcrpyMeHTanbHOMy omFwy fxn^ BVishaMeHHfl ocoSnMBOCTeii 3pyi?iHyBaHHn 
30BHiujHboro KepaMiMHoro ujapy. (DiKcyBann nac (hwoio TennosMin Nf) ao noMaiKy apyt^nyBaHHq TennoaaxMCHoro 
noKpnTTs, HKMM B|Ano8(AaB nonsi siALuapyBaHHA 3 10% poSoMoi noaepxHi apaaKy, MHOJKUHHOMy poaTpicKysaHHio a6o 
BMHUKHeHHK) HOKanbHMx 3AyTTb i CKOfiiB BHacniAOK oKMcneHHfl j CTBopeHHfl MiKpoHepiBHocrew Ha noaepxhi 
3B'fl3yiOMoro (Ni, Pt)AI noKpMTTfl. 

nepeaara ewHaxoAy. mo nponoHyeTbCfl, InwcTpyeTbCfl eKcnepuMeHTanbHMMM fx^nrnw (4)ir., TaO/inufl), ii\o 
AeMOHcrpyioTb lepMoquKniMHy AOBroeiMHicTb Tenno3axMCHoro noKpnTTs Ha niAno)Kui a nweapHoro KapowiUHoro 
HiKeneBoro cnnaay, a|o wae se'ssyjOMe anioMiHiAHe noKpurrq {Ni. POAI, OAep>»<aHoro uirmxoM nocniAOBHoro 
BMnapoByBaHHfl i KOHAeHcaqjT CTaHAapTHoro flBoxLuapoeoro noKpnTTfl (Ta6nnufl. noKpMTTfl 1), warepia/iy stIaho 
npoTOTuny (Taennqfl, noKpunn 2 i 3) i aaae/ieHoro Maiepiany cucreMM Cr-Al2O3-Y2O3(Ce02)-ZrO2(Y203) 
(-raOnnufl, noKpnTTfl 4 - 14) I KepaMiMHoro anuBKa 3 MaciKOBo CTaSinlaoBaHoro AioKCiv^y qupKOHiio Zr02 - 7%Y203 na 
Harpiiy n'lppomy, ii oxonoA»<eHHR nic/in ocaAJKeHHfl rpaAicHTHoro T3n i aacrocyBaHHfl saKnioMHOi cryninMacTOi 
TepMiMHO'i' o6po6KM y BaKyyMi npvi pianoMy rncKy aa/iMUjKOBMx raaiB. 

~"" TA5J1MMH 



TepMOMMKniMHa AOBrosiMHicTb Ten/ioaaxMCHnx noKpurriB a rpaAieHTOM xiMiKHoro CKnaAy i cipyioypM no tobiahhI 
nepexiAHoY aOHii Meran - KepaMixa Ha ochobI iwaTepiany cucTeMM Cr-Al2Q3-Y2O3-Ce02-ZrO2 



Ne n/n 




XiMlMHMM CKnaA MBTepiaJiy. 


% no Maci 




1 flOBrOBlHHfCTb ?f, 


AI2O3' % no Maci 


Al 1 


Cr 


AI2O3 1 




CeOz 1 


Zr02 


1 T/U 


1 


- 1 - 






- 1 


93 


1 240 - 380 


48-65 


2 


5 1 - 


3 1 




3 1 


89 


1 240-410 




3 


7 1 




13 1 




- 1 


80 


1 120-320 




4 


- 1 2 


3 1 


3 


- 1 


OCT. 


1 540 - 780 


50-70 


5 


- 1 2 


3 1 


1 


2 1 


OCT. 


1 270-410 


1,5-36 


6 


- 1 3 


2 1 


3 


- 1 


OCT. 


1 460 - 680 


20-65 


7 


- 1 3 


3 1 


5 




OCT. 


1 180 - 220 


10-12.5 


8 


- 1 2 


5 1 


1 


2 1 


OCT. 


1 230 - 400 


18-43 


9 


- 1 1 


8 1 


- 


- 1 


OCT. 


1 176-260 


6-7,5 


10 


■ 1 - 


8 1 


1 


- 1 


OCT. 


1 275-315 


19-70 


11 


- 1 1 


8 1 


1 


1 1 1 


OCT. 


) 176-290 


28-46 1 
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12 


- 1 1 1 8 1 2 1 . 


OCT. 1 205 -330 1 


58 


13 


- t 2 1 - 1 3 1 - 


OCT. 1 220-350 1 


19-34 


14 




OCT. 1 260 - 480 


7-12 


* Bmict AI2O3 y flOHHiCi HacTMHi KepawwHoro noKpnTTfl, iMO BiAJiyLMn^iocn 


** Bmict okcwav hrpiio y MacTKoeo craeinlaoaaHOMy flioKcufll umpkohik) Ha cnnaai >KC6-32 



PoanoAlJi eneMeHTis no lOBu^viHi noKp^TH I Tx BiAHOCHa KOHqeHTpauin y nepexi'AHM aoHi nicnA TepMMHo'if 
o6po6KH spasKiB y BaKyyMi BM3KaHaioTb HaatMHicTb i nac ao spyPiHyBaHHA apasKiB 3 noKpurraM. OAepJKdHi aHaneHwi 
TepMdUMKxiiHHoT AOBroBiMHOCTi rpaAieHTHi4x Tennoaaxi^CHiix noKpMTn'B a pi3HMM cniBsiAHOUjeHHflM Cr, okcmaIb 
AI2O3, Y2O3 I Ce02 ((}3ir.1, Ta6nwMR) € noKa3HMKOM e^exTMBHocri oSpaHMX KOMnosMMM, r^MSHaMeHMx p^s\ 
OAepjKaHHfl rpaAicHTHMx T3n. 

8 npouecl xepMNHOi o6po6km apasKie 3 rpaAieHTHMwu TSD Ha ochobI KOMnosnuii Cr-Al203-Y203-(Ce02)-Zr02, 
KOxiM ocxaHHiM ciyneHeM e siAniKaHHA y BaKyywii npvi niABumeHOMy TMCKy (p > 1 x 10*^?a), KOHueHrpaLiit^wfi niK 
aiitOMiHiio, luo BlAnoBiAac oKCi^y anK)MiHjio y rpaAisHTHiA 30Hi, acysaeTbcn sasTKAM y cropoHy KepaMiHHoro 
noKpMTTR i HaKnaAacTbCfl Ha niK oKCkiAy irrpiio. 

TaKMM MMHOM, rpaAiBHTH! noKpKTT;^ AeMOHcrpyioib CTajiy repMouviKniMHy AoerosiMHicTb He tinbKM y BMnaAKy 
OAHOCTSAitiHoro npouecy 0C8^>KeHHn, ane m y BHnaAicy ABOcrs^Ai^Horo ocaA^eHHn T3n, KonH sik MeraneBHii 
3B'fl3yK)HHi4 Luap BMKcpMCTOByiOTb AMC^syaiiiHe (IMi, Pt)AI noKpKTTR a6o KOHABHcaMiPiHi >KapoGTiPiKi noKprnTR CMCreMM 
Ni-AI-Cr 3 niABmneHMM bmIctom amoMihiK): Ni-(18 - 20)%Al-(8 - 12)%Cr i luo He MaioTb y CBoeMy ckhbai irrpiio. 

PeaynbTBTH TepwouMKniMHHx sunpoSyBaHb spaaKie 3 OAHaKOBOK) tobimmhok) TepwoCap'epHoro uuapy (120 - 
135mkm) i Aani MiKpocTpyKTypHoro aHanlsy nonepeMHoro nepeplay nanbuesnx 3pa3Kia nicnji BMnpo6yBaHb 
noKaayiOTb criwicy Kopenfluijo mw AOBroBinHiciK) ITSn i xiMiHHMM ((})a3QBMM) CKJiaflOM TaSneTOK, luo nwnflrawTb 
BMnapoayBaHHio. ripaKTviHHo y acix spasKiB ocHOBHe 3pyiiHyBaHHn (BiAUJapyaaHHA) KepaMiMHOro noKpi4TT5i 
BiA6yBaeTbc$i no tiny OKaniiHii AI2O3 i no Mi)K<t}a3HiM Mexi KepaMixa/OKC^A a-AlaOs. HpM BMicri 5% Y2O3 y 
MaTepiani (ja6ne'nx\). wp niAnnrae Bi^napoayBaHNK), cnocrepiraiOTbcn osnaKM spyMHyBaHHn no Me)Ki OKaniiHa a- 
Al203/3B'n3yK)MMft map. a AoeroBlMHicTb rT3n cxaHOBHTb j'mhm 100- 120 TepwoMMK/iiB. 

DoplBHHHHR KiHeTMKM OKMC/ieNHfl nosepxHi (Ni, P1)AI 3B'fl3yK)Horo Luapy Ha najibMCBHX spasxax 3 T3n, 
OAepwaHMMW no CTaHAapxHiM i rpaAieHTHivi TexHononT, noKsaye, mo TOBLMnna nnisKvi OKannHM a-A(203 y BMn^Ky 
CTaHAapTHoT TexHonorii na 0,5 - 1,5mkm weHLue. Hi>K y 3pa3Kia 3 rpaAieHTHHwn T3n nicn« 250 - 300m. BMnpoSyaaHb, 
I4e He e cnpufrrnMBUM 0aKTOpoM a^^^ 0Aep>KaHHfl rapanTOBaHO bmcokoT TepMounKJiinHoT AOBroBiMHOcri noKpurrlB i 
noB'flsaHO, 30KpeMa, 3 HaJiBHiciK) AI2O3 y TaSneiui, 1140 niAnwrae annapoeyBaHHio, Okcma AI2O3, npucyxHiM 
noHaiKOBO y rpaAisHTHiii nepexiAHlPi 30Hi (luo Ba>KnM80 3 noatiuiV TepMiSHoT cranocri komhosmmiT r Tf 
OKaJiMHOCTiMKOcri) B3aeM0Aie 3 TGO a-Al203 na nosepxHi 3B'«3yiOHoro luapy i cnpune noTOBineHHio OKa/iMHW. 

Rnn BHKTtiOMeHH^i BKBsaHoro HeraTMBHoro anrihay At203 na KineTi/iKy OKMcneHH^i Mi>K4)a3HoY o6/iacTi a CKnaAy 
Maxepiany. mo nponoHyerbCfl fxns\ ^opMyeanHB nepexiAHoi 30hm MeTan/KepawlKa, okcha anvMMto 6y8 ewnyMeHMki. 
OyHKuioHanbHl anacTviBOCTl ITSn, 0Aep>KaHMx Ha ocHOsi waxepiany cucreMn Cr-Y203-Zr02 np^aeAeni y Ta6/iMqi 
(3pa3KH 13 i 14). MaricTpanbHa xpimviHa npM BiAUjapyBaHHi KepaMMHoro nOKpurrfl nepeBancHO npoxoAHTb yaAOB>K 
Mi>KC(>a3HoT Me>Ki xepaMiKa/nnlBKa AI2O3. 

flrifl 36inbLueHH« >KapocTiMKOCTi MeraneBorc aa'asyjOMOro uapy y ABOCTaAi^HOMy rpaAiemHOiviy T3n y 
MaTepiani, 1140 niAnnrae Bi^napoByBBKHio, Bsm'OMy m npOTomn, anioMiHii)i zaM\Hsv\w xpoMOM i 3aMicTb AI2O3 
BHKOpwcianM BinbHMvi OKcm Y2O3, luo He BxoAWTb y KepawwHUM ariMBOK Zr02 - 7%Y203 (3pa3KM 4 - 8. 10 - 14). 9]k 
BkiAHc 3 npMBeAeHHx y Ta6nMui AaHHx. 2 - 3%Y203 - Me ra cnpvtMHflTa KOHueHTpauifi oKCHAy irrpiK) y Mareplani, 1140 
niannrac BmapoByBaHHto, v\mvi Mo^na BMnapoByBarn, He no6ofOiOHMCb BjAUJapyBaHHA soBHiiuHboro KepaMiMHoro 
luapy npvi qi/iKntMHOiviy oxiicneHHi rT3n BHdcniAOK 4)a30BoT nepecTa6Uii3aMrr AioKCHAy UMpicoHiio 6Iji;i Mi)Kct)a3HoY 
Me)Ki MOTan /xepaMiKa. 

B pe3y/ibTaTi BunapoayBaHHfl waTepia/iy y BMmwAi Ta6neTKM, ycTaHOB/DOBaHOi Ha KepaMWHMM shmbok Zr02 - 
7%Y203, y 30BHlujHbOMy luapi Avi4)y3iMHoro noKpuxTfl (Ni. Pt)AI 0Aep^yK)Tb ao 6 - 7% xpoMy, a KOHueHTpaulviHVjM 
niK anioMiHiK) BiAnoalAae 25 - 26%, U40 oGywoBneHo npoeeAeHHflM 2-x CTyniHHacTof TepMiMHoi o5po6km. 

ronoBHMM pesynbiaT xaKoro nlAxoAy nonflrae b TOMy, U40 n^aiona rinxa posnofliny OKCktAy Y2O3 
p03TaujOByeTbc^ b o6nacTi KOKMeHTpaqiAHoro n'nca A1203. He BKazye hb MOxaiHBicTb peanisauiT AOAaTKOBoro 
ecJjeKiy npuKpinnenHA KepawlMHoro noKpHTin nepes nniBKy OKanwHn AI2O3 ao 3B'«3yK)4oro uiapy ?!)?? aaBAHKW 
BseAeHHK) y nepexlAHy 30Hy OKCHAy Y2O3. 

TepMOUMKJiiHHa AOBroBNHlcTb 2-x cTaAiwHHX rpaAieHTHnx T3n oniviManbHMx xImImhmx cwiaAiB, 0Aep>KaHMX hb 
ocHOBi Maxepiany. 040 nponoHyeTbca, CKnaAy (2-3)Cr-(2-3)A)203-3Y203-YPSZ cxanoBuxb 3a pesy/ibxaxaMM 
umcniMHorD OK^oieHHf) nanbuesux apasKla 460 - 785 xepMOUMicniB npM cepeAHbOMy 3HaMeHHi 600 xepMOt^iKniB i 
CTBHAapTHOMy BiAXM/ieHHi 107.5 xepMOUMKniB (18%). 

Haft6inbLUHyi e4)eicr 3acxocyBaHHn BKa3aHvix MaxepianiB 3riAH0 BHHaxoAy Aoc^raexbCfl npn OAepxcaHHi 
xennosaxMCHVix noKpuxxiB 3 nnaBHViM rpaAienxoM xImmhofo CKiiaAy i cxpyxxypn no T0Bmi4Hi 3 soBHiuJHiM KepaMiHHHM 
LuapoM 3 AioKCMAy UHpKOHiK) Ha niAnoMLi 3 xopoMiuiHux HlKeneBHx crniaBiB, uxo He Maioxb )KapocTi(iKoro noKpuxTR 
a6o MBioxb xaxe, oAepKaHe ocaA>KeHHflivi y BaKyyMi, BaKyyMHO-rmasMOBi^M naniineHHnM a6o MexoAaMii 
xepMOAiict^y^iMHoro HacimeHHn. kohm noTpl6Ha bmcokb HS^iMHicxb npM ct}opMyBaHHi xepMo6ap'epHMX saxHCHVix 
noKpMxxiB i xepMOUtiKniHHa AOaroBiMHicxb a yMoaax qacxtix xennosMlH npn po6oHiM xeMnepaxypi 1135 - IISO'C. 
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